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^54)Title: METHOD OF DETECTING THIOL-CONTAINING COMPOUND 



^57) Abstract 

A method of detecting thiol -containing compounds which comprises the step (1) of contacting a sample containing a thiol-containing 
compound with a thin film comprising a hydrophilic binder and fine particles of a substance selected from the group consisting of metals and 
metal compounds and the step (2) of detecting the color change of the thin film caused by the interaction between the thiol-containing 
compound and the fine particles; and the thin film for use in the method. Thus, thiol-containing compounds such as alkyl mercaptans and 
thiol-containing proteins can be easily and accurately detected. 
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. ^■.IMINARY EXAMINATION REPORT 



International application No. 

INTERNATIONAL ^■.IMINARY EXAMINATION REPORT PCT/JP99/04933 



I. Basis of the report 



1. With regard to the elements of the international application:* 
^| the international application as originally filed 
| 1 the description: 

pages , as originally filed 

pages ^ ( filed with the demand 

pages , filed with the tetter of 



| 1 the claims: 



pages ^ ^ 9 as originally filed 

pages ^ s as amended (together with any statement under Article 1 9 

Pages , filed with the demand 

P a 8 es , filed with the letter of 



| 1 the drawings: 

pages > as originally filed 

pages ^, filed with the demand 

P a 8 es , filed with the letter of 



I I the sequence listing part of the description: 

P a S es , as originally filed 

pa S es : , filed with the demand 

pa S es . , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

I 1 the claims, Nos. 

the drawings, sheets/fig 



5 I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70 .1 7). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard t novelty, inventive step or industrial applicability; 
citations and explanations supp rting such statement 



1. Statement 



Novelty (N) 



Claims 



YES 



Claims 



1-12 



NO 



Inventive step (IS) 



Claims 



YES 



Claims 



1-12 



NO 



Industrial applicability (IA) 



Claims 



1-12 



YES 



Claims 



NO 



2. Citations and explanations 
Concerning claims 1-12 

Document 1: JP, 6-16619, A (Terumo Corporation), 25 January, 1994 (25.01.94) 
Document 2: JP, 63-247656, A (Miles Inc.), 14 October, 1988 (14.10.88) 
Document 3: JP, 5-130897, A (Terumo Corporation), 28 May, 1993 (28.05.93) 
Document 4: JP, 62-228947, A (Fuji Photo Film Co., Ltd.), 7 October, 1987 (07.10.87) 
Document 5: JP, 10-84991, A (KDK Corporation), 7 April, 1998 (07.04.98) 

Document 1 discloses a method for detecting a thiol-group-containing compound in which a sample 
containing a thiol-group-containing compound is made to come into contact with a thin film that contains 
a metal such as copper, zinc, nickel or cobalt, and the resulting change in the color of the thin film is 
detected. 

Document 2 discloses a method for detecting a thiol-group-containing compound in which iron oxide 
is used in the measurement reagent, and document 3 discloses a method for detecting a thiol-group- 
containing compound in which cobalt is used in the measurement reagent. 

Moreover, as can be seen from the disclosures in documents 4 and 5, it is considered that, when 
preparing a slide to be used in analysis, a person skilled in the art would as required be able to mix in 
things like a crosslinking agent and a hydrophilic binder along with the measurement reagent. 

It is thus considered that, in the case of the methods for detecting thiol-group-containing compounds 
disclosed in documents 1-3, mixing in things like a crosslinking agent and a hydrophilic binder as 
disclosed in documents 4 and 5, thus arriving at the constituent features of the inventions of the present 
application, would be obvious to a person skilled in the art. 
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United States Patent and Trademark 

Office 

Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing* 

23 March 2000 (23.03.00) 




International application No.: 

PCT/JP99/04933 


Applicant's or agent's file reference: 
9931 2M 


International filing date: 

10 September 1999 (10.09.99) 


Priority date: 

10 September4998( 10.09.98) 


Applicant: 

NEMORI, Ryoichi etal 



1. The designated Office is hereby notified of its election made: 



X| in the demand filed with the International preliminary Examining Authority on: 
10 September 1999 (10.09.99) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X j was 

„ I | was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer: 


34, chemin des Cotombettes 




1211 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 



Form PCT/IB/331 (July 1992) 3166132 
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PCT/JP99/04933 



From the INTERNATIONAL BUREAU 



^-^r™- — : pct 

NOTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
OF THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 72.2) 


To: 

IMAMURA, Masazumi 
KRF Building, 5th Floor 
5-5, Kyobashi 1-chome 
Chuo-ku Tokvo 1 04-0(1? 1 
JAPON 


Date of mailing (day/month/year) 
11 January 2001 (11.01.01) 


Applicant's or agent's file reference 
99312M 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/04933 


International filing date (day/month/year) 
10 September 1999 (10.09.99) 


Applicant 

FUJI PHOTO FILM CO., LTD. et al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP^T^U,CA,CH,CN,CZ,FI,NO,NZ,PL,RO,RU,SK,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP^EA^E^AM^BA^B^G^R^BY^R^U^E^^DM^E^S^B^D^E^H^M^R^UJDJL, 

IN,IS,JP,KE,KG,KR,KZ,LC,LK,LR,LS,LT^ 

TM,TR,TT,UA,UG,UZ,VN,YU,ZA,ZW,OA 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 



The International Bureau of WIPO 


Authorized officer 






34, chemin des Col mbettes 


Eliott Peretti 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 / 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
993 12M 


irrio nrDTUPD A rTinw SeeNotificationofTransmittaloflnteiTiational Preliminary 
FURTHER ACTION Examination Report (Form pCT/IPEA/4 1 6) 


International application No. 

PCT/JP99/04933 


International filing date (day/month/year) 
10 September 1999 (10.09.99) 


Priority date {day/month/year) 

10 September 1998 (10.09.98) 


International Patent Classification (IPC) or national classification and IPC 
G01N 21/75, 31/00, 33/68, 33/52 


Applicant 


FUJI PHOTO FILM CO, LTD. 





1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 



I 


I2SJ 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

10 September 1999 (10.09.99) 


Date of completion of this report 

06 June 2000 (06.06.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



^national application No. 

PCT/JP99/04933 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



5 I I ™ s re P ort nas oeen established as if (some of) the amendments had not been made, since they have been considered to go 
1 ' — beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70.17). 

" Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; : vA 1 -, 
citations and explanations supporting such statement \^ 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12 



1-12 



1-12 



YES 
NO 

YES 
NO 

YES 
NO 



I 2. Citations and explanations 
Concerning claims 1-12 

Document 1: JP, 6-16619, A (Terumo Corporation), 25 January, 1994 (25.01.94) 
Document 2: JP, 63-247656, A (Miles Inc.), 14 October, 1988 (14.10.88) 
Document 3: JP, 5-130897, A (Terumo Corporation), 28 May, 1993 (28.05.93) 
Document 4: JP, 62-228947, A (Fuji Photo Film Co., Ltd.), 7 October, 1987 (07.10.87) 
Document 5: JP, 10-84991, A (KDK Corporation), 7 April, 1998 (07.04.98) 

Document 1 discloses a method for detecting a thiol-groiip-containing compound in which a sample 
containing a thiol-group-containing compound is made to come into contact with a thin film that contains 
a metal such as copper, zinc, nickel or cobalt, and the resulting change in the color of the thin film is 
detected. 

Document 2 discloses a method for detecting a thiol-group-containing compound in which iron oxide 
is used in the measurement reagent, and document 3 discloses a method for detecting a thiol-group- 
containing compound in which cobalt is used in the measurement reagent. 

Moreover, as can be seen from the disclosures in documents 4 and 5, it is considered that, when 
preparing a slide to be used in analysis, a person skilled in the art would as required be able to mix in 
things like a crosslinking agent and a hydrophilic binder along with the measurement reagent. 

It is thus considered that, in the case of the methods for detecting thiol-group-containing compounds 
disclosed in documents 1-3, mixing in things like a crosslinking agent and a hydrophilic binder as 
disclosed in documents 4 and 5, thus arriving at the constituent features of the inventions of the present 
application, would be obvious to a person skilled in the art. 
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COMMUNICATION 

Trie European Patent Office herewith transmits as an enclosure the European search report for the 
above-mentioned European patent application. 

If applicable, copies of the documents cited in the European search report are attached. 

13 Additional set(s) of copies of the documents cited in the European search report is (are) enclosed 
as welt. 



REFUND OF THE SEARCH FEE 

If applicable under Article 10 Rules relating to fees, a separate communication 
from the Receiving Section on the refund of the search fee will be sent later. 
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European Patent 
Office 



SUPPLEMENTARY 

PARTIAL EUROPEAN SEARCH REPORT 

which under Rule 45 of the European Patent Conventionfp 
shall be considered, for the purposes of subsequent 
proceedings, as the European search report 



Application Number 

99 94 3265 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 


X 


PATENT ABSTRACTS OF JAPAN 

vol. 015, no. 141 (C-0822), 

10 April 1991 (1991-04-10) 

& OP 03 021331 A (IDEMITSU KOSAN CO LTD), 

30 January 1991 (1991-01-30) 

* abstract * 


9,10 


G01N31/00 

G01N21/75 
G01N33/68 

G01N31/22 


Y 


PATENT ABSTRACTS OF JAPAN 

VOI . 1995, no. 07, 

31 August 1995 (1995-08-31) 

& JP 07 097767 A (DAIS0 CO LTD), 

11 April 1995 (1995-04-11) 

* abstract * 


1-12 




Y 


PATENT ABSTRACTS OF JAPAN 
vol. 018, no. 222 (C-1193), 
21 April 1994 (1994-04-21) 
& JP 06 016619 A (TERUMO CORP), 
25 January 1994 (1994-01-25) 
* abstract * 


1-12 






-/- 




TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 






G01N 


The supplementary search report has been based on the last set of claims valid 
and available at the start of the search. 




INCOMPLETE SEARCH 




The Search Division considers that the present application, or some or all of its claims, does/do 
not comply with the EPC to such an extent that a meaningful search into the state of the art cannot 
be carried out, or can only be carried out partially, for the following claims: 

Claims searched completely : 




Claims searched incompletely : 






Claims not searched : 






Reason for the limitation of the search: 

see sheet C 







J 



/ 



J 



Race of search 

MUNICH 



Oate of completion of the search 

20 August 2002 



Examiner 

Michalitsch, R 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 
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DOCUMENTS CONSIDERED TO BE RELEVANT 


CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 


Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


TECHNICAL FIELDS 
SEARCHED (|nt.CI.7) 


A 


EP 0 546 939 A (MOLECULAR BIOQUEST INC) 
16 June 1993 (1993-06-16) 
* claims 6-9 * 


9,10 
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Office 



INCOMPLETE SEARCH 
SHEET C 



EP 99 94 3265 



Application Number 



Claim(s) searched incompletely: 
1-12 



Reason for the limitation of the search: 

The application does not comply with Art. 84 EPC for the following 
reasons: 

Claim 1. 

I) Claim 1 lacks support, in breach of Art. 84 EPC, because the invention 
cannot be exploited over the whole range. 

According to claim 1 alkali metals such as sodium or potassium etc. also 
fall in the scope of the claim. These metals, however, cannot be 
employed, because their chemical properties render the related 
microparticles unstable under ambient conditions. Such parti Ice are 
therefore inappropriate for the method of claim 1, which is carried out 
under ambient conditions. 

Actually most of the claimed metals would be oxidised. Thiols on the 
other hand, do not react with or adsorb onto most metal oxides to provide 
a color change. Consequently these metals and the related oxides cannot 
be employed in the method of claim 1. 

II) The same arguments apply with respect to the metal compounds in claim 
1 and the metals and metal compounds in claims 3 and 4. 

III) Furthermore, the examples exclusively deal with silver 
nanoparticles. 

Claims 6-8. 

I) Claim 6 is unclear since it contains compounds that do NOT or not 
neccessarily contain thiol groups such 

as amino acids, proteins, peptides... 

II) Claim 7 is unclear since "biosamples" are not thiol-containing 
compounds. 

Since claim 7 is unclear, the subject matter of claim 8 is unclear too. 
Claim 9. 

Claim 9 is unclear because the wording leaves the reader in doubt whether 
the claim is directed towards the membrane or its use. 



In conclusion, the claims are so broad, so unclear and so lack support 
that a meaningful search over the whole range is not possible. 

Therfore, the application was searched only insofar as it relates to the 
following subject matter: 

-A method for determining a thiol -compound 
comprising the steps of 

contacting a sample that contains a thiol -group containing compound 
with 

-a membrane comprising: 
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Eur pean Patent 
Offic 



INCOMPLETE SEARCH 
SHEET C 



EP 99 94 3265 



Application Number 



-microparticles of a metal or a metal compound selected from the group of 

gold, silver, copper, platinum, palladium, osmium, rhuthenium, cobalt, 

and iron, and the oxides and halides thereof. 

-and a hydrophilic binder 

-observing a change in color of the membrane 

-the membrane per se was also searched 
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ON EUROPEAN PATENT APPLICATION NO. 



EP 99 94 3265 



This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

20-08-2002 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



JP 03021331 A 30-01-1991 NONE 



JP 


07097767 


A 


11- 


-04- 


■1995 


JP 


3003473 B2 


31-01-2000 


JP 


06016619 


A 


25- 


-01- 


■1994 


NONE 






EP 


0546939 


A 


16- 


-06- 


■1993 


US 
CA 
EP 
US 


5225282 A 
2084970 Al 
0546939 Al 
5382468 A 


06-07-1993 
14-06-1993 

16- 06-1993 

17- 01-1995 



£ For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



